Engraftment of ex vivo expanded and cycling human cord blood hematopoietic progenitor cells in SCID mice.
The ability of human hematopoietic cells to engraft SCID mice provides a useful model in which to study the efficiency of retroviral gene transfer and expression in primitive stem cells. In this regard, it is necessary to determine whether SCID mice can be engrafted by cycling human hematopoietic progenitor cells. Human cord blood cells from 12 different donors were cultured in vitro for 6 days with interleukin-3 and stem cell factor. Phenotypic analysis indicated that hematopoietic cells were induced to cycle and the number of progenitors was expanded, thus making them targets for retroviral gene transfer. The cells were then transferred to SCID mice. Human hematopoietic progenitor cell engraftment was assessed up to 7 weeks later by growth of human progenitor cells in soft agar. After in vitro culture under conditions used for retroviral gene transfer, human cord blood hematopoietic cells engrafted the bone marrow and spleen of SCID mice. Interestingly, cultured cord blood cells engrafted after intraperitoneal but not after intravenous injection. Furthermore, engraftment of cord blood cells was observed in mice receiving no irradiation before transfer of the human cells, suggesting that competition for space in the marrow is not a limiting factor when these cells have been cultured. Administration of human cytokines after transfer of human cord blood cells to SCID mice was also not required for engraftment. Thus, engraftment of SCID mice with human hematopoietic cells cultured under conditions suitable for gene transfer may provide an in vivo assay for gene transfer to early human hematopoietic progenitor cells.